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0. Introduction

Jhis document defines a Reference Architecture — a commonly-understood organization of components for

implementing mobile handsets. The purpose of a reference architecture is to define a standard vocabulary
for talking about products in a domain. A practitioner should recognize the components and the
organization of the components of typical handsets as variations on such a reference architecture. The
purpose of this Reference Architecture is explanatory rather than constraining. Typical products will have
implementation architectures that modify or extend this architecture inv arious ways.,

The Architecture presented in this document is based on an architecture that was originally the N
collaborative work NEC Corporation, Panasonic Mobile Communication Ltd., and NTT DoCoMo, Inc.

Chapter 1 is an overview of the domain, characterizing different product tie

The basic architecture is described in chapter[2

The functions of each component of the architecture are described i

The data and control flows between components during typica

0.1 Scope

The Reference Architecture does not descri
or the Application Framework,

© 2005 CE Linux Forum. All rights reserved. 5
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.| kind of system.
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Comment [sep2]: 4 "Linux
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Comment [sep3]: 26 Point out,
that the architecture should be
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S

Deleted: , beyond the semantics
exposed in the API

Comment [sep4]: 2 "Reference
" Syntax error
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reference to the API Preface
document and both the €S and
PS APIs and add references to
the €S and PS documents to
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\{ Formatted: Normal

I

Comment [sep6]: 9 Why are
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J
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1. The Mobile Phone Domain

It is customary in the mobile handset industry to describe phones as falling into different “tiers,” broad -«
classes of phones with common characteristics — feature set, price, display size, etc. Because different tiers

have different performance, price, and feature requirements, they will often be implemented by different
software and hardware architectures.

this architecture more broadly; the economies of scale res ts might offset the
hardware costs.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N relationship between this RA
products do not fit neatly into one niche and will blend characteristics of different tiers. Also, many i

. - |
products will add features not covered by this tablé. j‘,gx \ || (e.g. to which tier(s) this RA

\
The Reference Architecture corresponds broadly to the “Smart Phone” and * imedia Phone” tiers in N
this table. The differences between those tiers are typically in the applicati the architecture (the way it '
is used) and in the details of the components and the physical characteri of the device. This architecture
could be used for the lower tiers (“Feature Phone” and “Plain-Old t would include capabilities
and performance enablers that would probably make such applica inappropriate.
However, as component costs decrease and their performance it mi me practical to use

~ ~ 7| Formatted: Space Before: 3 pt,
After: 6 pt

~ -~ Comment [sep7]: 13 Clarify the
document and the various tiers

(TR instance "corresponds")

\\\‘\ Deleted: The WG is defining one or
I more Reference Architectures - standard
" organizations of components for mobile
phones. The architectures will correspond
i, | to one or more Reference Tiers, which
' | are broad classes of phones with common
1", | characteristics (and, therefore, suitable
i for sharing an architecture). {

il | The table

/| Formatted: Space Before: 3 pt,
After: 6 pt

Deleted: below

(
\ \\‘[ Deleted: the

Tier T
\
Aspect Smart Phone | Multimedia Phone | Feature Phone  oamod
\
\
L e Focus (voice )
Focus business focus Focus plus I networking | Voice
ort features)
. gPIM s Minimal PIM
ELlrr::?irgn alit - nal conten functionality E:I?stg()k and
y t feat (phonebook, datebook) 9
imited extensibility Limited extensibility | No
lets or BREW) (MIDlets/BREW) extensibility
Vido capture support, Is‘d:)nr::ﬁ? (r;iucl’[t[:?;(;d:\a/lp:%
Multimedia ional Q:Ieer(il:/content players, MIDI,Simple, low- None
frame-rate animations)
Hard DRM (limits on
DRM Optional Multiple DRM schemes copying any media of | None
given types)
Camera Optional 2-3 megapixel camera VGA camera or no No camera
camera
Browser XHTML Browser | XHTML Browser WAP Browser (text- | Embedded
centric) access to
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specific URLs

Display

QVGA or larger

QSIF or larger color

QSIF or smaller color

Small display
(64x96), non-

color display display display color
Touchscreen Ul
Interaction or QWERTY Specialized keypad for Standard keypad plus | Standard
keyboard plus media/game interaction carrier-specific keys keypad
pointing device
- - 2G
3G connectivity, |2.5G or 3G connectivity, connectivity;
Connectivity |possibly WLAN, |possibly WLAN; High- oroprietary

Bluetooth, IrDA

speed USB; Bluetooth

F

accessory cable

32M RAM, 64M | 64M RAM, 64M R 16M RAM, 16 8M RAM. 8M
Memory ROM, removable |Hard Disk or lar ROM, no removab OM or Iéss
storage removable stor: st% ‘
Processor 120MHz 200MHz ﬂz 15MHz
-
© 2005 CE Linux Forum. All rights reserved. 7
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2. Architecture

.

Any real product would be likely to have an implementation architecture that modifies or extends this .
reference architecture. N

N

The architecture separates processing between two domains: the application domain and the
communications domain. The two domains might run on separate processors, as separate processes on a
single architecture, as separate virtual processors running over a micro-kernel, or other physical

implementation. The Communications domain would include all activities requiring hard real-time
behaviour.

Figure 1 is a top-level view of the architecture. Note that while the layerin
meant to be strict (for instance, Applications interact with the Kernel onl
components, not directly). The horizontal arrangement is arbitrary.

en the large boxes is
gh Middleware

The Reference Architecture identifies this partitioning of processi
physical realization used. In Figure 1, the Bridge represents w
realization to support interaction between the domains. The i
scope of the Reference Architecture.

The blocks shown with a white background in Figur
They are shown as part of the common understanding

© 2005 CE Linux Forum. All rights reserved. 8
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protocol stack on the right hand
side implies that the components
above it use the protocol stack,
when actually it is the
components on the left hand side
(telephony service, TAF) which
use the protocol stack.

Comment [sep14]: 45 The
diagram includes components L3-
A and L3-C which are never
described.




139
140

141

142
143
144
145
146
147

148

149
150
151

152

153
154
155

CE Linux Forum Technical Document

Classification: Reference Architecture

4 B\
/~Application Domain I
Application
Middleware
Telephony P g > E
Application Service sl |ésl |28 |28
Frame- Ezl|gz2| |g2| |EZ
work s Z A |58 |E8] |2
) o <
o o
| Common API | | Driver API |
|:| | Linux Kernel |
S i Device Driver | | Bridge )
ooo
ooo
Bridge |

Protocol Stack

Handler |

Communication |
Domain
|
\

/

omain contains the following 4 layers:

Linux kernel
Driver & Bridge

2.1.1  Application layer

The application layer contains various applications. They are classified into the following 8 categories;

complete list of the applications in a given category:
2111

Telephony applications include Standby Screen_(Idle), main menu, videophone application, phone

Telephony applications

personalization settings,

© 2005 CE Linux Forum. All rights reserved. 9
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\ TAF component below the

Comment [sep15]: 15 The
layering and positioning of the

Telephony Service implies the

\ TAF component's interface is not
\ directly visible to the

\ Applications Layer. The text in

' | Section 2 should make this

‘|| implicit dependency explicit.

Comment [sep16]: 17 Add L3-A
to the Preface document's
terminology section
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21.1.2 System applications

System applications include Air download, Generic LCD display, Backside LCD display, PIN
authentication and monitor mode, other function setup, Equipment alarm, etc.

2.1.1.3 Multimedia applications

Multimedia applications include still image viewer, video viewer, camera app, vector graphics viewer, { Doleted: et
~ eleted: , etCc

avatar and ring tone management,

2114 Data-processing applications

Data-processing applications include OCR, barcode, SD-PIM, data transfer, memory transfer, external I/F

communication, user data, IR, schedule, voice memo, schedule alarm, and d - { Deleted: , etc

2.1.15 Internet-applications

Internet applications are those that use TCP/IP to access resources t, including e-mail,
Browser, HTML mailer, etc.

2.1.1.6 Internet Application Engine

‘Internet Application Engine’ not

_~7|| Comment [sep17]: 30 Term
clear

Internet application engines are application-level servi s that include

internet-enabled functions; examples include engine:

21.1.7 Java Application Engine

The Java applications engine includes a Ja i i , Java Application Manager (JAM),
and class libraries.

_ -] Comment [sep18]: 31 PIM
7777777777777777777777777777777 - (Personal Information
Management) is missing

2.1.1.8 Others

2.1.2 Middle

Middleware layer con
2121

and handse
_ -] Comment [sep19]: 19 Add
21.23 L ************************************** - H234 and H324M to the Preface
The multimedia ser ¢ s video phone service (H324, for example), and multimedia decoding, document's terminology section
encoding, and rendering and add their references to
Section 0.3.

2124 Data processing service

The data-processing service supports processing the data from various devices, e.g., bar-code reader,
optical character reader, etc.

2.1.25 Platform Management service

The Platform Management Service provides the functions of system management, including installation of
software and control of system processes.

© 2005 CE Linux Forum. All rights reserved. 10
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2.1.2.6 Connectivity Service

The Connectivity Service handles inter-device functions, such as synchronization and OBEX data

exchange.
2.1.2.7  TAF (Terminal Adaptation [Function) _ | Comment [sep20]: 43 Some

7777777777777777777777777 - more information on what the
The provides the back-end services needed by the Telephony Service APIs. It mediates between the phone TAF is would be really helpful -
software’s model of network programming and the specifics needed for the particular networks supported stating that the TAF component
bv a Specific handset. \\ consists of other TAF

" components for voice, packet,

2.1.2.8 Common API \ etfc. doesn't help me picture what

ctions. including standard * | scope of responsibility it has.

The Common API provides application developers with standard C-langua
libraries and system calls.

2.1.2.9 Driver API

Deleted: TAF provides access to
communication services. It consists of
voice communication TAF, packet
communication TAF etc.

The device-driver API provides middleware and application pro vices and to services

modeled as devices.
2.1.3  Kernel/Driver layer
2.1.3.1 Kernel and Device Drivers

The Kernel / Driver layer contains the Linux Kernel,and ¢ i and the Application-Domain end of  _ - { Deleted: ,

the Bridge. .

o ‘[ Deleted: ,

2.1.3.2 Bridge

The Bridge supports communication between a ication domains, which may be
implemented as separate processors or not, but e di scheduling regimes.

The Communication: i S ing that requires hard real-time behaviour, including
executing the lower le ice and the network. Its protocol stack contains -
the network stack’s L1, L2, L3 laye 0 S ommunication with the Applications Domain, -~ | Comment [sep21]: 21 Add L1,

L2 and L3 to the Terminology
section of the API Preface as
well as C-Plane and U-Plane
(referenced in Sections 4.). Aa
reference for L1-L3 to Section
0.3 of the Preface. DONE

© 2005 CE Linux Forum. All rights reserved. 11
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_1 Comment [sep22]: 32 Chapter

27 3. Description of functional entites || oot AR s mising
218 3.1 Linux Kernel
219  The Linux Kernel jprovides: PRl (Ccluucns [sep23]: AB: Do we

really need any

220 e Memory and CPU management b explanation/opening up of the
. kernel here? It's not really part
221 e Timer and system clock management \ o i e el el
222 o Process management: create, destroy and dispatch ' | Just be an opaque box. NOT
\ || CHANGED FOR NOW.
223 o File-systems: files, directories, and space management { )
Formatted: Bullets and Numbering ]

224 e Console handling
225 e Inter-process-communication: sockets, message queues, shared memory, etc.
226 e Network communication: TCP/IP

Application

Middleware

Kernel

Memory and CPU Timer and system clock Process File-syst
management management management -system
Inter-process- Network
Console Handling Communication communication
(socket, etc.) (TCP/IP)
Device driver

Hardware
227
228 Figure 2 Linux Kernel
29 3.2 Common API
230 | The Common API contains various functions for applications fo use, including the standard C libraries. The - [ Deleted: written in J

231 Common APIs conform to the POSIX standard.

232 | 3.3 Aplication Framework

Comment [sep24]: 33 Add
GLIBC here

T {Deleted: P J

233 Fig-3 is an overview of the application framework. This is an area where variation is common in the
234 domain, with the specific requirements of the application set and the Ul framework chosen for specific
235 products potentially differing from this reference architecture, Usually, however, the functional separation

© 2005 CE Linux Forum. All rights reserved. 12
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236 is similar to this.

( Application Program J

; N

. - . Library for
‘UI Toolklt‘ Abpllcatlon Controll% ‘ Toel e T S e, BE ‘
'

‘ Mobile Softwhre Bus (MSB) ‘
] ¥ N

oo Ul RendererWindow Manag%r Telephony service, etc.

ooo:
ooo: )

Figure 3 AP Framework

237
238 3.3.1 Window Manager

239 The Window Manager provides unified operation and
240  windows (clipping and layering).

241 In the Application framework for mobile-p
242
243

244  3.3.2

245  The APC controls the
246 | applications, and_sh
247  controls application s

is, starts applications, switches between
APC also manages application start status, and

248

249 ] i ocusing, and properties for each group during the period

250 V t on. The Window Manager receives requests from the APC library through

251 | the Event Bus and resolve es etween applications, according to the priority table based onthe - { Deleted: MSB

252 )

253 e Event Bus to communicate between gpplications and the Window - { Deleted: MSB

254 | Manager., @ ______ MW ______________________ " ‘[ Deleted: A

255 Deleted: By using the functions of the

window manager application developers

256 | The Ul Toolkit is a sei tions and facilities for the application touse to present and manage, do not need to know the functions of
nteraction with the uset e MSB.

257  interaction with the user. N
ANS ‘[Deleted: A

258 3.3.4 Ul Renderer " { Deleted: describe

259 The Ul renderer controls presentation of the interaction elements on the display(s). {Demed: its

260 ‘ 335 EventBus, ~_{ Deleted: Mobile Software

T ‘[ Deleted: (MSB)

261 | The Event Bus,is a framework for passing messages between entities. It supplies communication services :
262 (synchronous and asynchronous communication) between applications and services. Different - { Deleted: Mobile Software Bus (MSB
263 implementations of the reference architecture may use different kinds of inter-process communication for { Deleted: )

o A A ) (N
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this role. See [Preface] for more information about the programming model and the portion of the Event

264
265 Bus semantics that are visible in the APlIs.
266 3.3.6  Others
267 3.3.6.1 PICT (PICTograph) display library
268 It controls turning on/off of the upper pictograph elements such as antenna and battery.
269 3.3.6.2 Image library
270 It Converts, extracts, or compresses image data, aloes used to set or acquire image information.
. P { Deleted: s ]
onn | 3.4  Telephony Service .
272 Fig-4 describes the telephony processing framework. The Telephony S provides abstract (not specific
273 to the network technology or the handset hardware) APIs for applic: e to access the functions of
274 the handset, including both communications services and control ge of equipment features.
275 The architecture separates the interfaces to the various functi
276 | implementations. A specific implementation architecture Deleted: The link shown as “Socket
277 | separation, as shown in Figure 4, or might choose to bundle them within a library implementation, -7 | communication” could also be
- implemented using other means of
m m interprocessor communication, or inter-
[ process communication on a single-
’ Application processor system.
Callback ' l Function call || Comment [sep25]: Note -
. I|| reworked the communications
Telephone function library ‘ /|| arrows and fext for the requests
5 . || and callbacks
| , |
Inter-process communication | ! Inter-process communication |
] : E !
Service Engines ‘r‘
"
Telephone function "‘
o services ) Comment [sep26]: 34
Communication- «Equipment | / L. . e L
Related services ePersonal Information I ! Descmphon of Key IS missing
«SMS «Data exchange Sou_nd ]
.S «Record/Playback service i/ || Comment [sep27]: 23 Need to
oPS +Voice answer ‘f /" / clarify the functionality of the
.tJisehrtSProﬂle 1|l €S and PS services versus the
9 i/ ||| "voice communication" and
| S "packet communication"”
i ! functionality that is part of the
28 L v/ TAF component described in
279 v Figure 4 Telephony Processing ) Section 2.1.2.7.
. . . . . . . K /{ Deleted: It
280 3.4.1  Circuit-Switched (Voice) Communication service _ [ Deleted: crcuitswiches

284 3.4.2 Packet-Switched (Data) Communication service /" { beleted: ,

285 | The Packet-Switched Communication (PS) service provides application programs with abstract APIs for /" { Deleted: ion

286 | Jnitiating,and terminating sessions and connections, rejecting incoming calls, etc., for data communications. /" { pejeted: packet-switched
communication service

281
282 | dialing, call disconnection, rejecting incoming calls, etc., for voice and video communications, This APlis /- {Delete 9

283 available as [CS].

Jhe Circuit-Switched Communication (CS) service provides application programs with abstract APIs for % B { Deleted: service

,//{ Deleted: initiation

o JU A A

287 This APl is available as [PS].
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3.4.3 SMS Communication service

3.4.4  Equipment service

hardware elements (batteries, headsets, etc.).

3.4.5 Personal Information Manager service
PIM provides APIs for programs to register a schedule (calendar), sort the schedule data, read to-do data,

etc.

3.4.6  Data Exchange service

etc. on internal and removable memory stores.

3.4.7 Record and Playback servi

mo, image, and video,

The,Sound service provides abstract APIs for ft anage ring-tones and other sounds.

3.5

© 2005 CE Linux Forum. All rights reserved. 15
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/// /{ Deleted: It

,/ //{ Deleted: application

/
/," | Deleted: with functions
/ /

//
/, - h
////// _ { Deleted: ling

24
-~ /{ Deleted: System
7 /{ Deleted: It

—

B { Deleted: application programs with

s
-
L=

AN = ‘[ Deleted: for

-~ - ‘[ Deleted: melody of the equipment
_ h ‘[ Deleted: L
o ‘[ Deleted: It

o U 0 A U A A

i _ -7/ Comment [sep28]: AB: Does
a this belong in telephony? Perhaps
\ it should be separate section or
o elsewhere (should it be just

i filesystem?). LEFT FOR NOW -
Y will rename and redistribute the
Wy V|| sections.

AR Comment [sep29]: 35

v\ || 'Removable Media Management'
(1 || shouldn't be in the scope of the
" 1| telephony APT

|| Comment [sep30]: 36 Chapter
\\‘\\, '|| 3.5 should be called ‘Multimedia
"\l Services', as stated on Figure 1

Deleted: <#>Removable Media

| Managementf

It provides application programs with the
1| functions for removable media, e.g. read,
m\ save, delete etc.|

U
w)\[ Formatted: Bullets and Numbering J

\\[ Deleted: Framework J
[ Deleted: framework J
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Comment [sep31]: 7 No the
| relationship between Multimedia
/|| library/Multimedia Manager/
|| Multimedia driver blocks

Classification: Reference Architecture

Videophone App MultiMedia App

] ]

Multimedia Manager
1

eCamera control service eStream control ‘
3G-324 |

|

1

eMoving picture control
eMultimedia I/F

service
oVideo phone service eMultimedia Plug-in [
I
I

Multimedia Library

Multi Media Driver API
Video handler ,

311
312
. . _~7|| Comment [sep32]: 19 Add
313 3.5.1 Multimedia ’Manage ,,,,,,,,,,,,,,,,,,,, - H234 and H324M to the Preface
: imedia functions, such as video document's terminology section
and add their references to

oving picture control library. e 015, BN e
ection 0.5. = e

definitions, not references;

references not needed, since

314  The Multimedia Manager provide
315 | phone library, 3G-H324M p

316 3.5.2
317  The Multimedia Libral trol, moving picture control, and video phone they're just examples.
318  services.
319
320
321
322 add-on functionality related to dealing with external data
323
324 It provides the bar code functions.

325, 3.6.2 OCR Library

326 It provides the OCR access reader functions.

327 3.6.3 Location Services
This provides access to the geographical location of the phone and events related to recognizing specific

328
locations, for phones equipped with the appropriate capabilities.

329
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30 3.7 Connectivity Service

331  The OBEX (object exchange) module supports synchronization and sharing of information between

332 devices by exchange of data objects. It provides an interface that is used by OBEX to perform

333 communication processing based on request messages from application programs and to return processing
334 results to the application programs. It also provides an interface that is used by OBEX to convert objects to
335  canonical format for interchange.

336 3.8 Platform Management Service

337  The Platform Management monitors the activation of each task at the time of power on and the deactivation

338 | of each task at the time of power off, as well as the charging and other statuses of the mobile terminal.
. . . - { Formatted: Heading 2 ]

339 | 3.9 Terminal Adaptation Function (T. N
340 The TAF is the interface between the phone software’s networking ty (voice and data) and the
341 network protocols that are used over the connected network(s); it i actually constructs
342 sessions and connections in response to abstract requests from<clients, ing a generic view of
343 connections to the specific interactions needed for a partic :
344 Applications do not use the TAF API directly; they use the Telephony
345 Service.

. P \ Comment [sep33]: 37 Is this on ‘
346 &Drlver %PI\ 77777777777777777777777777777777777777777 f)( ’ \ top of the Linux driver \

N i ?

347  The Driver API provides upper layer comp a pplication programs) an abstract AN | interface’ |
348 interface to device drivers, so that device-indep do not need to be aware of the particular { Formatted: Bullets and Numbering ]
349 | : ific i This avoids hardware _ - { Deleted: . )
350 programs for mobile phones.
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4. DataFlows
This section describes data and control flow between components of the architecture in various domains.
4.1 Voice communication
Telephony application controls the C-plane using the telephony [servicel. This figure shows the flows fora
mobile-originated call; for a mobile-terminated call there would also be a |
\
Voice data is decoded by a protocol-specific codec and sent to the appropriate audio output.
— C-Plane control
KA—CPU \ ————— +  U-Plane control
Telephony apps Application ‘ <—— U-Plane (up)
..... +» U-Plane (down)
Middleware -
; K] G £
AP elephony servic 8 j 8 g3
Frame- g ; -% %%
work s g g
[ Cq’lmmon API | [ Driver API |
O.,.. l v,': Linux Kér\nel ]
ME 4) Device, Driver | A-Bridge |
Speaker I ' l
C-CPU }
A -
Iy
///
i /
igure 6 Voice \Communication\ 77777777777777777777777 -
4.2
Video pho ontrols C-Plane by telephony service.
Multimedia se

g and encoding facilities to support video telephony, such as H.324.

© 2005 CE Linux Forum. All rights reserved.
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||| some messages pass through

_“ Comment [sep34]: 42 More
information would be useful
about the assumed partitioning
of responsibilities between the
application, telephony services
and TAF modules, for all

v telephony use cases.

Comment [sep35]: 46 All of
section 4 - It would be really
useful to explain, at some point,
what the assumed processing is
for each component on each
message. Showing that there is a
flow of data is not sufficient -
there is an implied
transformation of the data as it
passed through components
which is never discussed here.
We have no idea just what these
components do, other than that

\\ them

Comment [sep36]: 41 C-Plane is
not defined in the glossary or
previous in this section

Comment [sep37]: 38 Update
with figure 1. This is true for alle
the following figures

Comment [sep38]: 39 An
incoming call would be signaled
from the C-CPU and goes up to
the telephony apps

Comment [sep39]: 25 figs 6-10
These figures should be
instances of Figure 1 thus all
references to A-CPU and C-CPU
should be replaced with
Application Domain and
Communication Domain,

respectively.
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\ —> C-Plane control
>>>>> *  U-Plane control

Application ‘ <—— U-Plane (up)

..... » U-Plane (down)

(_A-CPU
Video phone aﬁé
Midleware
[=J
[=4
i K] @ 2
AP elephony servic g8 2 s é 8
Camera Frame- E® E 2 82
58 3 28
s g ir]
a

@ . work

[ Common API \J:P ..~< “Driver API

Leo N}, Liny&(}é\]el \ ]

A-Bridge

O‘/Q'Wﬁ
Mic |
v

C-CPU

Speaker

I

, |

4.3 Internet Applicatio

Internet Application progran
Data from the Internet is ported b

© 2005 CE Linux Forum. All rights reserved.

ed based on TCP/IP using the Linux Kernel
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 A-CPU

Middleware

Internet App Application
yF i

C-Plane control
U-Plane control
U-Plane (up)

U-Plane (down)

e % £
o £2) |13 |Bs
Frame- I[hS 2 =
work = 3 E 3 ,j:f‘%
8
\
| Common API \\ | Driver API |
l Linux R@rnel . ]
—F¥ -
[ Device Driver | l __, .A-Bridge ]
L 1s
{ C-CPU
4 H
Iy
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evice through USB or other communication bus
communications stack.
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- \ Comment [sep40]: 40 There
\ shouldn't be direct
communication between device
driver and A-Bridge
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—>  C-Plane control

KA'CPU \ ----- * U-Plane control
’ External _Communication App Application ‘ <+——  U-Plane (up)

..... » U-Plane (down)
Middleware
[=2)
£ -
AP elephony Servict % 9 2 " 5g
= o .= E =
Frame- = 1 R
work EL @ s
TAF s % v}
< [a)
| Comn)én API| \\ | | Driver API |

l Linux ‘Kernel ‘

Ld

I:l: ..... ﬂ Device Driver it , . A-Bridge ‘

= W
[ C-CPU _ }
T .

v

375
376

s;7 4.5 SMS cc

378  Telephony Service S
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C-Plane control
 A-CPU | *  U-Plane control
Mailer Application ‘ <«—— U-Plane (up)
R | | weuas » U-Plane (down)
Middleware H
v D
Lorvi @ = =
AP elephony Servici .g g g 8 5 8
Frame- B £ 2 &2
= [ s 38
work TAF 3 § g
[ Common API ., Driver API |
[ Linux Xerhgl, |
[ Device Driver | , . A-Bridge
1
[ C-CPU _ }
‘ =
Iy

Figure
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